According to Alford, Pierce, and Suggs (1964), Staphylococcus aureus elaborates lipases which are strongly active against several natural and synthetic lipids. The effect of the lipolytic enzyme system of this organism on milk fat has not been investigated. The nature of this lipolytic activity is important, because the fatty acids liberated affect the growth of S. aureus and other organisms in foods.
According to Alford, Pierce, and Suggs (1964) , Staphylococcus aureus elaborates lipases which are strongly active against several natural and synthetic lipids. The effect of the lipolytic enzyme system of this organism on milk fat has not been investigated. The nature of this lipolytic activity is important, because the fatty acids liberated affect the growth of S. aureus and other organisms in foods.
The occurrence of S. aureus in various dairy products, particularly cheese, has been reported by several workers, including Foltz et al. (1960) , Takahashi and Johns (1959) , and Walker, Harmon, and Stine (1961) . Previous work by Walker and Harmon (unpublished data) indicated that S. aureus caused rancidity in whole milk, and that skim milk was a better substrate than whole milk for the sustained growth of the organism. Since the fat content is the only variable component in the two substrates, experiments were conducted to delineate the nature and the effect of changes occurring in the lipid portion of milk containing 10% milk fat when inoculated with S. aureus. An experiment was also designed to determine the effect of various individual fatty acids on the growth of S. aureus.
MATERIALS AND METHODS
The activity of the lipase(s) of coagulase-positive S. aureus B-120 and S-1 was determined. Thomas, Nielsen, and Olson (1955) . Samples (50 ml) were withdrawn aseptically from each flask immediately after inoculation and mixing, and at 24-hr intervals thereafter. The samples were lyophilized and stored at -25 C. The fat was extracted from the lyophilized samples with 50 ml of ethyl alcohol, followed by 50 ml of ethyl ether, and finally taken up in 50 ml of hexane. Carroll (1961) .
The free fatty acids adsorbed to the resin were esterified with methanolic HCI by the method of Hornstein et al. (1960) . A 20-,uliter amount of the esters was analyzed by gas-liquid chromatography with the temperature programmed to obtain maximal separation between the peaks representing the individual fatty acids. The areas under the peaks on the chromatograms were calculated quantitatively by use, as a standard, of a known mixture of fatty acids esterified and treated in the same manner as the unknown samples.
During the preparation of samples for gasliquid chromatography, extensive losses of volatile acids indicated the need for another method of measurement. The volatile acids were determined by the rapid distillation method of Kosikowski and Dahlberg (1946) .
The effect of free fatty acids on the growth of S. aureus S-1 was determined. The saturated fatty acids C4 through C18 and oleic acid were added at 0.01, 0.05, and 0.10% concentration to reconstituted skim milk, and the mixtures were homogenized at 500 psi. The milk was sterilized, inoculated with S. aureus, and incubated at 30 C for 8 days.
The pH, population, and coagulase reaction were determined at 0, 1, 3, 5, and 8 days. The C, the ADV was 4 to 7 times greater than at 22 C. These results indicate a definite preference by the enzymes for the 30 C temperature. Strain B-120 was more lipolytic than strain S-1, and the cells activated in milk were more lipolytic than those activated in broth.
Analysis of lipids. The amounts of the various fractions of the lipids extracted from milk inoculated with strain S-1 and incubated at various temperatures are shown in Table 2 . There was a progressive increase in lipolytic enzyme activity, evidenced by the increase in free fatty acids, as the incubation temperature increased from 15 to 30 C and as the time increased from 0 to 8 days. Also, the amount of tri-and diglycerides decreased in approximate proportion to the increase in free fatty acids as the temperature increased and time progressed.
Analysis for free fatty acids. The amount of individual fatty acids liberated when milk was in- Fig. 1 . None of the acids were inhibitory at 0.01% concentration. Capric acid completely inhibited S. aureus at 0.05 and 0.1% concentration. Also, caprylic acid was completely inhibitory at 0.1% concentration and temporarily inhibitory at 0.05% concentration. The other saturated fatty acids (C4 to C18) and oleic acid added in concentrations of 0.01, 0.05, and 0.10% had no effect on the growth of S. aureus S-1 in skim milk.
Effect offatty acids on the protease and coagulase produced by S. aureus. The amount of tyrosine liberated from inoculated skim milk containing fatty acids and incubated for 8 days at 30 C was determined to ascertain whether the acids had an influence on the proteolytic enzyme system of S. aureus (Table 5 ). The short-chain fatty acids, C6 to C12 inclusive, caused partial inhibition of proteolysis of skim milk when added to the milk in concentrations of 0.05 and 0.10%. Butyric acid caused some inhibition at 0.10%, but not at the lower concentrations. The long-chain fatty acids (C14 to C18) either had no effect or were slightly stimulatory to the protease(s). (Table 4) include acetic, propionic, butyric, caproic, caprylic, and a substantial portion of the C10, C12, and C14 acids. Kosikowski and Dahlberg (1946) 
